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RevisitimgVbwelCoaleseemceinJapanese  
KqiiOno   
l．1ntroduction  
Ⅵ）Welcoalescence．whichiswidely observedinJ叩aneSebothdiachronically  
andsynchronically，lSaPhonologlCalprocessinwhichtwodi脆renta4jacentvowels  
mergeintoamonophthong．fbrexample，［sug由】→［su鎚：】，【om些】→［om呈：］、and  
［sam由】→［sam主‥］．As Kindaichi（1976）points out，theimmediate causeofthis  
PhenomenonisassumedtolieinthestrongtendencyfbrJapaneSetOaVOidanyVOWel  
SequenCeWithinamorpheme・Thistendencypresumablydatesasfarbackasthe8th  
Century、andinfhct，Kindaichi（1976）claimsthatnovowelsequencecanbefbundin  
the oldestwritingslikeKdiki（Records ofAncientMatters）（A．D．713），theNihon  
Shoki（ChroniclesorJapan）（A．D．720）orthe肋nj｝00Shuu（CollectionofaMyriad  
Leaves）（A．D．759），  
AsconvincingasKindaichi’s（1976）explanation丘）rVOWelcoalescenceappearS  
to be，tWO queStions remain unanswered；thatis，What vowelsequence can cause  
COalescence，andwhatphoneticforlnCanbecreatedasaresult？Sincethefbrmeris  
relatedtotheinputorcoalescenceandthelattertotheoutput，themainpurposeofthis  
PaPeristospecifythepropertiesofeachlevelandsetconstraintsfbrthem．   
2．AFeature－basedAnaIy＄1S  
まノ．dβr∫¢0〟JJ血げ〟祝占ozo乃Orノダタり  
TypicalexamplesofvowelcoalescenceinJapanesearegivenin（l）and（2），  
Wheretheunderlinedsegmentstothele氏ofthearrowrefむtotheinputofcoalescence  
andthosetotheright，theoutput．Hence，bycoalescencewemeanthattwolnPut  
VOWelschangeintoaspecincmonophthong，longorshort．   
（1）a．【ai］→【e（：）】  
nag由ki→nag或i‘griefl amal→ame：－sweet’  
b．［au］→［0：】  
些ta→9ita－met（past）、awaumi→些mi→9imi’0：mi（placename）’  
C．［eu】→【0：】  
tefu→喧迎→qTi2i’butterny’ kefu－→k些→ky9iitoday’  
d．loi］→［e：］  
Sug9i→Sugら －great’  hidoi→hide：－terrible’   
（2） a．【ae】→［e：］  
Om些一→OmSi－you’  kaeru→ke：ru’toreturn’  
乃以加ゎ〟古刀gアブ∫力∫助成eぶ〝0βりvoJ．2乙川ゴーノノイ   
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b．【ao】→［0］  
hat廻ri→hatt9ri’Hattori（person’sname）’  
C．【eo］→［0（：）］  
m99tO→my9itO‘couple，  miteoku→mitoku Ltosee’  
d．［oe］→［e：】  
sokoe－→SOk9i－there，  dok些→dok旦；’wherel  
e．［iu］→【u」  
り旦→け謎i血agon’  建→y以Itosay’  
仁 ［ui］→【i：］  
sarnul→Saml：‘cold’ kay坦→kai：‘itchy’  
g．［ea］→【a（：）】  
mlt嬰geru→mitageru’lwillseeitfbryou’  
OreWa→0巧遅→Or旦D で  
h．［oa］→【a］  
（SONnako）towa－ケ（soNnako）t姐→（soNnako）唾エ‘suchathing、  
i．［eil→［e：1  
rel→re：‘courtesy’  kirei→kire：’pretty’  
j．【ou】→［0：］  
tou－→tO：‘toask，   omou→OmO：‘tothink，  
These examples demonstrate the diversityand complexityofthe results ofvowel  
COalescenceandseemtoprecludethefbrmulationofrulesorconstraintsthatcoverall  
CaSeSin（1）and（2）．Kubozono（1999），however，addressesthesedimcultieswithhis  
epoch－makingruleofcoalescence：  
（3）VbwelCoalescenceRule  （Kubozono1999：103）  
【αhigh，8low，Eback］【Qligh，βlow，γback］－ナ【αhigh，βlow，γback］  
Simplicity，aboveall，isthedistinguishingfbatureofthisrule．Infact，a11wehaveto  
dotoproduceacorrectcoalescencefbrmistocombinethe丘rstvowel’s［high］with  
thesecondvowel’s［low］and［back］．Tbdemonstratehow（3）actua11yworks，1etus  
nrstlook at theJapanese vowelsystem，Which consists of魚ve members，eaCh  
distinguishedbythethreefbatures［high］，［low］and［back］．Sincethisruledepends  
OnPhoneticftatures，itmaywellbecalledaLftature－based’ru1e．  
（4）［i］：［・high，－low，－back】   ［u］：［・high，－low，・back］  
【e］：トhigh，－low，－back］  ［0】：トhigh，－low；十back］  
【a］：［－high，＋low，－back］  
The representationgivenin（4）andthe rulein（3）enable us to get the correct  
derivationsof（1）and（2）．Threeareexempl浦edbelow：   
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（5）a．rail→le】  （ニ（l輔  
【軸、＋1ow、－hackj＋［＋high．二1ow、－backl→トhigh、－low、－back］  
b．ra可→lol  （＝（ヱb））  
l連由良十Iow．－back］＋［壷igh，如】→トhigh，－low、＋backl  
c．reaj→la】  （＝（2g））  
L軸、－1ow、－back］＋トhigh．＋low、－back］→卜high，十low・－back）  
Atnrstglancethesederivationsdonotappcartoraiseanyproblemswithrespectto  
vowelcoalescence、butit should be noted that Kubozono、s（1999）ftature－based  
analysISinvolvesaseriousprobleminitselflwhichwi11bediscussedindetai1inthe  
nextsectlOn．  
2．ユ」甑姑桁那裾肋〟八潮触れ払撒打偏れ血  
Assuggested above、the most serious drawback ofKubozono、sru1eis the  
－overgeneralizalion’caused by（3）．More specifica11y，the rule creates not only  
welトR）rmedphoneticfbrms，aSWehaveseenintheprevioussection、butalsoseveral  
ill－tbmed ones．Consider the fbllowing derivations Kubozono（1999）regards as  
adequatebutwhicharenotattestedinJapanese．  
（6）［ic】→＊【iH土地弘一low．－back】卜high，∵low．＋back］→＊［＋high、－low，－back】  
【io］→＊【u】：【土b主由、－1ow、－back】卜high．二雌卜→＊［＋high．－1ow、＋back】  
rucj→＊【i】：［土出盛、－low，＋back】卜high．項叩い如速】→＊［＋high、－low；back】  
【uo】→＊【u］：［地、－low，＋backl卜high，－low、＋back］→＊［＋high、－1ow，十back】  
ItisobviouslylmPOSSibletodistinguishdif托renccbetweenthecorrectderivationsin  
（4）andtheincorrectonesin（6）byrelyingsolelyonKubozono’scoalescenceru1e（3）、  
becauscitallowsanycombinationoff由turesifitsconditionsaremel．Weclaimthat  
the problem orovergeneralization discussed hereis due mainly to the simpli鮎d  
explanation made by a fbature－based analysIS・In other words，the eoalcscencc  
processissocomplexthatitisdimculttoaccountfbritthroughphoneticftatures  
alone．Inthenextsection，Wewi11proposethatfhctorsotherthanphoneticfねtures  
must be takeninto considerationin order to explainthe complicated behavior or  
coalescence．  
Besidestheproblemofovergeneralization，thereisanotherdimcultywithan  
analysisrelyingsolelyonphoneticfbatures：thatis，nOlogicalbasiscanbefbundin（3）  
fbrcombiningtheflrstvowel’s【high］withthesecondvowel’s【low】and［back】・In  
facLtherearesixcombinationalpossibilities，namelytheilrstvowel’s［low］plusthe  
secondvowel，s【high］and【back］、thenrstvowel－srhighland［back］plusthesecond  
VOWel’s【lowj、andsoon．ThequestionhereiswhyKubozono（1999）choosesthe  
OneCOmbinationshownin（3）．ArethereanySpeCincreasonsfbrthis．orisitjusta   
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coincidence？Kubozonohimself（1999，2005）0穐rsnoanswerstothesequestions．   
3．AnAnalysisBasedonSonority柑ierarChy  
j．ノ．5bJ70r砂Co乃ぶかα血  
One thingthatKubozono（1999）neglectsin analyzingvowelcoalescencein  
JapaneSeisthefactthattheresultingfbrmsareclassinedintotwotypes‥ Thosethat  
arecompletely dif托rent舟omthetwoinputvowelsasin（1）andthosethatarethe  
Same aSin（2）．Where do these fbrms come from，and what causes their  
development？Clar摘cation ofthese questionsis ourimmediate o句ective，and to  
achieveit，the firstthingwe need to dois to make explicit the reason why the  
derivationsin（6）areunacceptable．  
Consideralltheexamplesin（7）whicharenotsubjecttovowelcoalescence；the  
nrstfburare丘om（6）andthelasttwo（i．e．［ia】and［ua］）areintroducedhere：  
（7）［ie］［io］【ue］［uo］［ia】【ua］  
Theseexamplesindicatethatthe員rstvowelsarelesssonorousthanthesecondfiom  
theviewpointofthesonoritydegreebasedontheuniversalsonorityhierarchyshowin  
（8a）．（8b），Whichisbased on（8a），illustratestheconcrete di能rencein degree of  
eachsequencein（7）：  
（8）a，highvowel［i，u］＜midvowel［e，0］＜lowvowel【a］  
b．i＜e i＜o u＜e u＜o l＜a u＜a  
BearinginmindthattheexamPlesin（7）donotundergocoalescence，WeCanCOnClude  
thatcoalescenceisnotallowedwhenthe鎖rstvowelislesssonorousthanthesecond；  
COnVerSely，COalescencetakesplacewhenthefirstvoweliseithermoresonorousthan  
Orthe same aS the secondvowel．Theexamplesin（2）aJld（3），aS Shownin（9），  
demonstratethevalidityofthisconclusion．Furthermore，COntrarytOOurPrediction，  
COalescencesti1loccursin［ea］androaleventhoughthesecond，nOtthe丘rst，VOWelis  
moresonorous．Wewilldiscusstheseexamplesindetaillater．  
（9）a＞ia＞u e＞u o＞ia＞e a＞o e＝0 0＝ei＝u u＝＝i  
e＜a o＜a e＞1 0＞u  
Theobservationsgivenaboveallowustoformulatethefbllowingconstraint（CflOno  
2001），Kusters（2004））：  
（10）SonorityConstraint  
Coalescence oftwo vowels takesplacewhen the重rstvowelis more  
sonorousthanorthesameaSthesecondvowel．  
Note thatthis constraintnot only specifiesthe circumstanCein which coalescence  
OCCurSbutgivesaprincipledexplanationofwhythesequencesin（6）arenotsu句ectto  
it．   
l（19  
j．ゴ． 拘l恍イ凸彿躇γぐα甘仇扉融   
Intheprecedingsectionwepresentedaconstraintwhosefhnctionismainlyto  
restrict the possible combinations ofinput vowels・Ⅰ■et uS nOW turn tO anOther  
COnStraint．whosefunctionistorestrictthepossibleresultingvowels（i．e・OutPutS）or  
Cnalescence．  
Inordcrto fbrmulatesuchaconstraint．we蔦rstassumethateachvowelhasits  
OWnpOWerthatisdeterminedinaccordancewiththesonorityhierarchygivenin（8a）：  
Weclaimthatthemoresonorousavowelis，themorepowerithas．Furthermore．we  
POSitthattheJapanesehighvowels（【iland［u］）arefarlesssonorousthantheother  
threevowels（［aL［0］and【e］）．SincethelatterassumptionismorecruCialto our  
arlalysIS．Wewi11provideindependentevidencetosupportsit．First，aCandidateof  
VOWClinsertionmustbeeitherri】orru】whenwordsormorphemesareborrowed什om  
fbrelgnlangtlageS．MostJapanesesyllables endwithvowels to fbrmulate abasic  
PatternOf、cv（CニCOnSOnantamdV＝VOWeI），butifborrowedwordsdonotntthis  
PauCrn（in otherwords．i［onesyllableinvoIvedin thosewords endswith CVC）、a  
VOWelrnustbeinserteda鮎rthesecondconsonantsoastocrcatethenativephonetic  
PattemOfCVCVInsuchcases、Mor［u］isregularlychosen．Thisisillustratedin  
（＝）こeXamPlesin（1la）are什omChineseandthosein（11b）丘omEnglish．Notethat  
theunderlinedvowelsineachcasedonotexistintheorlglnallanguagcs．   
（11）a．eki（駅、益…）sek主（楓籍…）ka桓（核、格…）sat呈（†札札…）  
b．bukku’book’ ke：S旦‘casel bi：ti’beach’ ke：ki－cake’  
Preservation oftheorlglnalpronunciationoftheborTOWedwordishighlydesirable．  
Thereibre，eVenifsomevowelisintroducedtoconvertthemintonativewords，itmust  
beonethatistheleastdamaglngtOtheorlglnalpronunciation．Inotherwor血the  
VOWelschosenmustbetheleastcorruptlngandconspICuOuS，andasfhrasJapaneseis  
COnCemed、川and回aresuchvowels．   
Inadditiontobeingtheleastcorrupting，［i］and［u］arealsomuchlesspowe血I  
than the others，eSpeCially when they are flanked by voiceless consonants・More  
SPeCifica11y，theyareapttobedevoicedwhensuchconsonantsstandbetweenthem・  
Notethattheunderlinedvowelsin（12）undergodevoicing：   
（12） hikariLlight、 sikeN’examination’ k辿Sa、grass’ tuki－moon’  
Since［aHo】and【e】generallydonotundergodevoicing．（12）indicatesthatti】and回  
arereadilya恥ctedbvtheconte軋inthiscasebynankingvoicelessconsonantsinthis  
CaSe．Thisirnpliesthatthey arelesspowerfulandlessindependentthantheo血er  
threevowels．  
Fina11y．letusconsidereuphony（onbin），WhichdeletesanOnSetVelar（usually，   
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【k］）preceding［i］or［u］．Notethatothervowelsdonotparticipateinthisprocess・  
Forexample，theunderlinedvelarin（13）isremovedbyeuphony＝  
（13）kaki＋ta→kaita’wrote’ arigataku－→arigatau一う（arigato：）」thank  
you’  
ThedirectcausethattrlggerSeuPhonyhasnotyetbeendetermined，butonethingfbr  
SureisthatJapanese［i】and［u］arelesspowerfu1asthenucleusofasyllablethanthe  
Othervowels，SOthatbydeletingtheonset（［k］in（13））thatprecedesthem，theycan  
easilybecomepartoftheprecedingsyllable；［ka］and［ta］in（13）turntO［kai］and［tau］，  
respectively・  
Basedontheevidencegivenabove，itseemscorrecttoassumethat［i】and［u］  
Canbe de蔦nitely di飴rentiatedfrom the other vowelsin terms ofvowelpower・  
Specincally，therearegoodreasonstoassumethat【i］and［u］aremuchlesspowerfu1  
than［a］，［0］and【e］．Thisassumptioncanberepresentednumerically，aSi11ustrated  
in（14）below，Where［a］isconsideredthestrongestwiththevalue4，While［i］and【u］  
aretheweakestwiththevaluel．Wha‡iscruCialhereisthatthenumericaldifrbrence  
between［i，u］and［e，0】islarger thanthat between【e，0］and［a］，thoughthe  
arrangementOfeachvowelisthesameasthatof（8）（cf二Ono（2004，2005））：  
（14）HierarchyoflわwelPower  
l，u＜e，0＜a  
1  3  4  
By establishing（14），We are nOWin aposition topostulate aconstraint that  
determines what fbrmis approprlate aS an OutPutfor coalescence．Let us丘rst  
examinethevowelsequencesin（2a－f），WherethecoalescencefbrmSarethesameas  
thesecondvowelsofthesequences・As（15）shows，thedifrtrenceinvowelpower  
betweenthe且rstvowel（VPl）andthesecond（VP2），namely，VPl－VP2，is＋lorO．   
（15）［ae］‥a－e＝＝l【ao］：a－0＝1【eo］：eqO＝0 ［oe］：0－e＝0  
［iu］：トu＝0［ui】：u－i＝O  
Giventhisresult，itseemsreasonabletoconcludethatifVPminusVP2islessthan2，  
thesecondvowelbecomestheoutputofcoalescence．  
Thesituationtumsouttobeevenmorecomplicated，however，ifweconsiderthe  
examplesin（2g，f），thatis，［ea］and［oa］・Recallthatbothofthemarealsosubjectto  
COalescence・Theproblemisthatcontrarytoexpectation，theircoalescencefbrm（i．e．  
［a］）isthesameaSthesecondvowelinspiteofthefhctthatVPlminusVP2hereis q  
lratherthan＋1，aSShownin（16）：   
（16）［ea］‥e－a＝－1［oa］：0－a＝－1  
Thisproblem，however，CeaSeStOeXistoncewenoticethat＋1in（15）  
and－1in（16）constitutetheabsolutevaluel，namely，［1l．Wecanthusproposea   
＝1  
COnStraintlike（17）inordertoaccountfhr（15）and（16）atthesametime・  
（17）WwelPowerConstraiIlt  
Tf－thedi丹brenceinvowelpowerbetweentheinputtwovowelsis川orO，  
thenthesecondvowelwillbeanoutput．  
It should be noted that unlike Kubozono，s fbature－based rule、this constraint（17）  
enablesustOeXPlainwhyeachexampleof（2a－h）hasthesecondvowelasanoutput・   
1tistruethat（17）explainswhy［eajand［oa】in（2g，h）orin（16）cancombine  
intoonevowel、butrecallthattherestillremainsanunsoIvedprobleminconnection  
WiththeSonorityConstraint（10）こthatis，［ea］and【oa］obviouslyviolateitinthattheir  
SeCOndvowel（i．e．Lal）ismoresonorousthatthefirst（i．e．［e】and［0］），Whichisthe  
OPPOSiteorwhatthcSonorltyConstraintrequlreS．  
TbsoIvethisproblem，WeneedtodiscoveracharacteristicthatLeajand［oa］  
Share鵬butnotthesequcncesin（7）－andincorporateitintotheSonoriけConstraint  
asacollateralcondilion．IrwerecallthatneitherobeystheSonorityConstraintand  
Onlythcfbrmer（i．e．［calとmd【oal）areallowedtobecoalescedJhenitisnecessaryto  
discoverthecharacteristicwhichnlakesusdistinguishthem・Thischaracteristic・Can  
be obtainedrathereasilv．though，Whenthedi能rencesinthevowelpowerbetween  
themarcconsidered．Thedifhrencebetweentea）androaJis－l，aSillustratedin（l軋  
Whilethatin（7）is仙2or－3．asi11ustratedbelow．   
（18）【ie】：卜cニー2 riol：ト0＝－2 Iueトu－eニ【2  
［uo］：u～0＝M2 rial：i～a＝－3 ［ual：ubppa＝・輪3  
1t fbllows thとIt VOWelcoalescenceisimpossible when the numeric之IIvalues of、vp  
minusVP2iseither一山－20r－3、butpossiblewhenitis－Ml・GivcnthisLhcLWCCan  
PrOPOSeareVisedversionofSonorityConstraintwithacollatcralconditionconcerning  
Vt）Welpower．  
（19）SonoriwConstraint（Revised）  
Coalescenceofthetwovowelstakesplacewhenthenrstvowelismore  
sonorousorthesame asthcsecondvowel，Withtheprovisionthatthe  
di翫renceinvowelpowerbctweenthemismorethan－1・  
（19）makesitpossiblenotonlytopermit［ea】and【oa］tomergeintoasinglevowelbut  
alsotopreventtheexamplesin（7）fiomcoalescing・  
The吊nalexamplestobeexaminedinthissectionaretei］and【ou］in（2i，j）  
whosecoalescencefbrmsare the再rstvowels（i．e，回and［olrespectively）、nOtthe  
second（i．e．（iland【u］respectively）contrarytoexpeCtation・Thiscanbeattributedto  
thef云ctthatthenumericalvalueofVPlminusVP2is＋2．asfbllows：  
（20）Ieij：e－i＝2 【ou】：0－u＝2  
Thecomputationin（20）leadsustoconcludethatifVPlminusVP2equals＋2．the   
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0utPutwi11bethesecondvowelofthesequences・Thisconclusioncanbeaddedto  
theoutputconstraint（21），Whichisarevisedversionof（17）・  
（21）VbwelPowerConstraint（FinalVtrsion）  
a．Ifthedifftrenceinvowelpowerbetweenthetwovowelsis川orO．  
thenthesecondvowelwi11beanoutput．  
b．Ifitis＋2，thenthe茄rstvowelwi11beanoutput・  
Thus，bypostulating（21），WeCanderivea11theoutputfbrmsin（2）including【ea］and  
【oa】，Whichwouldotherwisebeconsideredexceptionstoourconstraints．   
j．j． 抱weJ上）ブ如α乃CgCoJ7∫かdJ乃才  
Wthaveso farexaminedcaseswhereacoalescence fbmisthesame aseither  
thefirstorthesecondvowel．Letusnowmoveontotheexamplesin（1）wherethe  
OutPutdiff邑rs ftomboth oftheinputtwo vowels．Here，tOO，WeWillevaluatethe  
numericalvaluesorthevowelpowerbetweenthefirstandsecondvowelin（1）：  
（22）［ai］：a－i＝3 ［au］：a－u＝3 reu］：e－u＝2 ［oi］：ONi＝2  
0fthesefbur，Only［eu】and【oi】areproblematic． SincetheirnumericalvalueorVP  
minus VP2is＋2，they arernistakenlysu旬ecttothe constraint（21b）andtheirfirst  
VOWels（namely．［e］and［0】）wouldberegardedasthecorrectoutputsofcoalescence・  
Butthisisnottruebecausetheiroutputisneitherthenrstnorthesccondvowel．In  
fhct，itisIocatedbetweenthem，thatis，［0］and［e］，reSPeCtively．Tounderstandthe  
meanlngOf’locatedbetween、accurately，1etuslookatthetriangleofJapanesevowels：  
（23）1  u  
e  O   
a  
Itisclear丘omthischartthat［e］liesbetween［a］and［i］and［01betweenfaland［ul，  
andlikewise，［0】and［e］maywellbeconsideredtobelocatedbetween【eu】and［oij  
respectively．  
Providedthattheaqjacentvowelsin（23），i．e．［ae］，［ao】，［eol，［oe］，［iul，tui】，etC．，  
Whichareactuallyincludedin（2），haveaminimumdistance’DistanCel’（Dl）、then  
thevowelssequencesin（22）or（1）canbeassumedtohave’Distance2’（D2）because  
theirconstituentvowelsarenota鴎acenttoeachother．Wethuspresentthefbllowlng  
Ouq〕utCOnStraintfor（1）onthebasisoftheseassumptions．  
（24）VbwelDistanceConstraint  
IfthedistancebetweenlnPuttWOVOWelsis＋2，thentheoutputwillbe  
VOWellocated betweenthem；0therwiseitwillbeeitherthe firstorthe  
SeCOndvowels．  
So farwe haveproposedthree constraints；the SonorityConstraint（19），the   
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Ⅵ）WelPowerConstraint（21）andthcVbwelDistanceConstraint（24）．Buttheydo  
notapplytovowelscquenccssimultaneously・Tnfhctllhereisanorderorapplication：  
TheSonoritvConstraintappliesnrst、theⅥ）WelDistantConstraintnexLandtheⅥ）Wel  
Power Constraintlast．The Sonorlty Constraint appliesilrst becauseitdetermines  
Whetherthe vowelsequencein questionis qualinedto coalescein the nrstplace．  
Oncetheconstraintpermitscoalescence、theⅥ）WelDistanceConstraintapp］iesnextto  
ascerlainwhethertheoutputliesbetweenthetwolnPutVOWelsornot．Finally，aRer  
thcVDC confimlSthattheoutputis notlocatedbetweenthetwolnPutVOWels，the  
Ⅵ）WelPowerConstraintdetermineswhichvowel，thefirstorthesecond，ischosenas  
theoutput．   
4． Comclusion  
This paperhas glVen aPrlnCipledaccount ofvowelcoalescenceinJapanese．  
Insodoing，WenrStintroducedKubozono（1999），theonlyanalysisusingaclearand  
Simplerule to explainit，and polnted out the criticalproblemit has，namely，the  
PrOblem ofovergeneralization．A鮎r demonstratlng thelimitation ofKubozono’s  
（1999）1bature－basedanalysis，WePrOPOSCdanalternative，aSOnOrity－basedanalysis，  
Whichisequippedwiththreeconstraints：TheSonorityConstraint．theVbwcIPower  
ConstraintandtheⅥ）Welr）istanceConstraint．Theseconstraintsallowusnotonlyto  
explaintheintricatebehaviorof－vowelcoalescencebutalsotoavoidtheproblemor  
－overgeneralization－causcdbyKubozono’sapproach．  
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